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Abstract 



A very active catalyst system for the polymerisation or copolymerisation of olefins consists of a co- 
catalyst, preferably an aluminoxane or a supported aluminoxane, and a metallocene of the formula I 



l in which, in the preferred form, M<1> denotes Zr or Hf, R<1> and R<2> denote halogen or alkyl, 
R<3> denotes alkyl, R<4> to R<12> denote alkyl or hydrogen and R<13> denotes a (substituted) 
alkylene or heteroatom bridge. The metallocenes, in particular the zirkonocenes, produce polymers of 
very high molecular weight in the industrially particularly interesting temperature range between 50 and 
80 DEG C if the catalyst activities are high, and polymers of very high molecular weight, very high 
stereotacticity and high melting point in the case of prochiral monomers. Moreover, using supported 
catalyst systems, reactor coatings are avoided. 
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T*S8H-£r t3ft«iB*Lv\ c<0tt»»fm. 

[0066] fi^^^^s^n, saw. s»«** 

fctt^2/^a*rj:«9, -»6 0-200t (»*L<tt3 
0~80t, L< tt-5 0-8 Ot) O^ft*^ 

^R'-CH=CH-R b T^$tl6tU7^ VSrffiffl b 

4 f-zis— l — ^>-r > % l — ^^7>, y/u^ 
[0 0 6 7] i&^OSCT. ^ftWffiffl^L 

[0 0 6 8] ^^Diryit S&ICSS^T, ^Rldm 

o"*/u (#*L<f*i 0"* — l 0" 7 ^-/u) co^^M 

m 3 ^fcO *fcttRlS**« 1 dm 3 a*§fc»9, 10" 5 ~1 
O'^e/U (£dP£L<tel 0- 4 ~l 0 s A") OlST'f 
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[0 0 6 9] LTfTfr 
n^^F?Stt«flCdSffiffistLS 0 S^te, flBWR 

[0070] ^FfStt*a^fl6fflStt5*&*i, ^ey^- 
[0071] m&\z. mm-tz^frft&fcfctitfflhT&m 

[0072] mtzitoTLzm^ wzteftmmm (*» 

y^nir>\ *5«fc^7Ky^U7>f va^^S^^-^rfc 

m^mr^^-VMk&m^ts) *M7Lz>m^ ft 

SEL■TV^S*««S:!«*i-*^«>^) , $ <b \^ttL<DT /u 

«u KM^^ikg^t"9ioo-o. oi ^y 

30 ^/UCDA 1 ^V>5«ST*S^t^D^.^ttSo bV^y 
fcf&Zsft&WKD 1 k g^7t9 10-0. 15 y ^-/U^A 

[0 0 7 3] U^L*^P>-«tctt, fi-&KlC^««ltf^ 

40 [0 0 7 4] #381113 l£«fc*:/n-fe*tt, Hfj^CO^ ^ o ir 

? ^i/'r 4 (stereotact i c i ty) 

mm (5o-8o°o \z&^xm^ftmmmm&£ft 

[0 0 7 5] #|g^^J;6v ? ^=»y"fe>tt. 

50 ntvy) ^ti, iii^r^ y^^fi/r^^Wta^y 
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[0 0 7 6] 4#j£ % M'UXDT-i V^7^f 
fi a* (isospeci f ic polymer iza 
t i on) co^lcte, &\i*7<<V9 9f-v9a>*s—>r 

[0077] ££>k, **w^ia«p*a*ttKit»^» 
[0078] $kT\z-nmm*mfx. *mm**t>\z» 

[0 0 7 9] ±Xf?*«©*«*:»EfcT**U T/U 
Ixtfl&^fcv'^ UV*2£4Hf (Schlenk vess 

e i) *-cftoti 0 ®.m-rzmm*. ^-rti^m^, 

[0 0 8 0] X^S J *-9->-tp<DA 1 /CH 3 M:^a03£ 
tt, H 2 SO, *r«fflLfc*^^0»«i**UfciQ* 

5/xW<y/>S (Schwarzenbach met 
hod) lc£ >9tTofc 0 

[0 0 8 1 ] fi^T^S-fr-Mb^* (->U#y/U-h* 

^vU7VU5 / ^i^V) "MAO on Si 

0 2 " tlB«i-6~*:*Kffli"**lll«3-5^»UT 

fc 0 *jB®Stt, 7/^;-^^PJ^ann i cm 3 

^/c <9 6 OmgOA 1 Sr^tLT^t 

[0 0 8 2] fi#TA'5 = *-Mfc^4& {is!)*>V'l'±* 
^/UT/U^ /^rf-V, SD3 2 1-6-30/^L/-^) 
"FMAO on S i O a " £IB*W"£- 

[0 0 8 3] jS^$nT^^^^^piry^fflt6i 

lcm 3 St^)3 6mg<DAimitV> 
tic = r "^— 'O'if ^ofcH^ftTtt: 

J;ixtf, n = 2 0T'foot e h;uxy^*©^f;i/7/u 
^ / ^-th>lC|iUT{i, A 1 : CHu tfc^ 1 : 1 . 5 5 
T-fe 5 r. t tffflfeZtliZa 

[0 0 8 4] ^XTOX 0 ft«H»IE^-S:flEffli-«) 0 

[0 0 8 5] 

VI = c m 3 / g T'^tt: L fc ttffffift 

ft (^/uiSiS^n^ dJ: «9 »J5© 

M. /M„ = ^^ffl^m 

M. P. = tti/TLfcB^ (DSCiU^ 
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II = 7>fy^^fy^8*(II=m 

m+1. 2m r, ' 3 C - NM R#*#*r8H-.J: 9 SIS) 
MF 1 2 3 0/5= d g/#T-*^Ufcp< A* F7n- 
-fV-T 5 ^^^ (D I N 5 3 7 3 5 (C Lfc^otiS) 
BD = g/dm 3 L/c# U 

10 A. iSftrac-^f/^D/l'^ 

-4-7x^Myf^) ^/U=J~£A (5) 

1 . (±) -2- (2 -7x^/1^^^) fcT^- 

6. 5g (0. 2 8 5^) CO^ h y 1 6 0 c m 

^^O^MEtOH^lC^Ut^C, 4 8. 6 
g (0. 2 7 9^) 

TLfc 0 7 0. 4 g (0. 2 8 5^) cO#Mk 

2-:7rc=/l^>-v?/U£2 0 cm^HjO^tE t O 

20 fco *atSr^ b !> ytf^U »S«i:-2 0 0 cm 3 CO 
H 2 0*JPx.^o *r8ttB£««U 2k«*Na C 1 -Cfi 
3ft U tMH 200cm 3 OEt 2 OT*2 0iai tfc 0 

[0 0 8 6] ««t*r^ h y y tr^^U^«(0«a*(C5 
0 0 c m 3 COE t OHt 5 0 c m 3 <OH 2 OSrffi^U. 5 
6g (l^e^) <OKOH£rJjPx.*: e #EJSiB'&»£:4B* 

30 y (bulb tube) ^ 2 5 0 °CiCXm L < ^aT 
T#^<b3 O^JPflft-rSi:. 5 8. 5g (8 5%) CO 1 

[0 0 8 7] 1 H-NMR (100MHz, CDC 
1 3 ) : 11. 7 (s, 1H, COOH) 7. 1~ 
7. 5 (m, 9H, arom. H) , 2. 3 — 3. 2 

(m, 3H, CH&itfCH,) , 0. 9 (d, 3 
H, CH 3 ) 

2. (±) - 2 - y 4 -V is^rls — I 

(2) 

40 5 8 g (0. 2 4 2^) (O 1 6 0 c m 3 (0. 83 
/<— /W£-Clfc*U ^n^C0^^joV>T 10 0cm 

[0 0 8 8] »5>*tfcK*ft*lC:i 5 0 cm 3 CO h /U^ 
>-^r?g^L. ^n^r, 48 g (0. 3 6 3^) OA 1 
C1^4 00 cm 3 O hy^>*I^SS^^-ti:^:»tBfSI- 
50 1 0°C(zxmT^tz o «T*7«, ^^^$^^3 
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#«U 5: ^tl W 1 0 0 c m 3 (7) E 1 3 0 1 3 0tt 
daUfco-WtttfaSr^-frT. NaHCO,fifP*S*l3 
XXfNa C 1 «Sfli*»a-Ca5»L, ^LTMgSO.t 
$£*1-*i:. 5 0. 4g (9 3%) <D 2 3ftS#feiX, wtt 

[0 0 8 9] 1 H-NMR (100MHz, CDC 
1 3 ) : 7. 2 — 7. 8 (m, 8 H, a r o m. 
H) , 3.3 (d d, 1H, 0-H) , 2. 5- 

2. 9 (m, 2H, a-*5<fctf0 -H) , 1.3 
(d, 3H, CH 3 ) 

3. 7-7x^yr^ (3) 

50 g (0. 2 2 6 ;!)^) C0 2£4 5 0 cm 3 <DT 
HF/MeOH (2:1) U 12. 8 g (0. 

3 4^/u) y **Sr, 0°C-C}f#L/«£ 

a* ^/>*-f o^x./co kjc»«**ts btc i 8 mmmw 

T«^««:E t 2 OT-#*lHlfttfJLfc 0 W««Sr^t>-er 
NaHC0 1 fift*jSS*3«ttJ { Na C 1 fiSJTkJSIS 
T'8lc#U ^UMgSO^ftilfcc «flE^r«j«t 
*:Rfc*U :o»?:$^i:^t5l^^< 1 dm 
'oh/i-xyi:^^ 2g^p-h/^y^yi 

0 c ra 3 (7) N a H C O 3 l&fPTKSMT^ t , ^l±t-T^ 
JJt&l&^Lfco 5 0 0 g^!l^ (— HVCH 
2 C1 2 ) I TSifit S : 1 1: «t o tft»ft«:«»t 

Si:. 42g (9 0%) C0 3^tfe(DW^tLT#e> 

[0 0 9 0] 1 H-NMR (100MHz, CDC 

1 3 ) : 7. 0 — 7. 6 (m, 8H, arom. 

H) , 6. 5 (m, 1 H, H-C (3) ) , 3. 4 
(s, 2H, CH 2 ) , 2. 1 (s, 3H, CH 3 ) 

4. 2J^J^Zl (2-^/^-4-7x^^7 
^/U) ->7V (4) 

H 2 Ota^^^2 0 0 cm 3 (OhyUxy^ H, O 
£0 2 £^££:^1 0 cm 3 (OTHF 
5g (7 2. 7 5!)*^) (0 3£«»LT»lb;h,aJ&« 
y^/UU ^^7^(0^=^-^ 2. 5M»2 9c 

m J (7 3^^) r/^=r^#H*T"ea?afcr 

°ClC#£PU 4. 7g (3 6. 4;H/U) <Di?*3-fr 
^op^^Mt 8 0TCt?lB*PflAP 

SfcU ftV^l 0 0 cm 3 (D^i:ar^fc*c 

fcfiKftfc* 3 0 0 g^>!)*^ Mfy/CH, 
Cl 2 ) l:J;^D^^7 7i!lf:Lt, 12. 0g 
(7 0%) cD4£#*l 0 

[0 0 9 1 ] 'H-NMR (100MHz, CDC 
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1 3 ) : 7. 10—7. 70 (m, 16H, aro 
m. H) , 6. 8 0 (m, 2 H, H-C (3) ) , 
3. 80 (s , 2H, H-C (1) ) , 2. 20 
(m, 6H, CH 5 ) , -0. 20 (m, 6 H, CH, 

5 i) 

5. iMrac-^T/^U^^ (2-p<?vU 
— 4 — y.s.=^;v^ yr^/W ^;uj-r)j, (5) 
H 2 0<h0 2 1 0 0 c m* <D h/U=.istpiZ6 . 

Og (12. 9 ^ y <0 4S:»#LT#bix5»« 

6 cm 3 (2 6^^) 7/v=fy»ifST-CM 
MT*P;L. 3 «FBI31SEb^:o i?9ttr8L (d 

i 1 i t h i o salt) OliI^r-2 5^^^ 
U 3. 2g (13. 6^y^e/U) (OEtt^^^^ 

<9I&< *ft»*^>»»«> 9 - 0g©^ot^7 
20 -fe^ft^;* Vftb<Om&m (1 : 1) £ LT#k*lfc 0 
iM^5r, ^tb-ettO»^t-*5t^T2 0 cm 3 Ol 

(5) ^m^Lfco ^-fe^^ttttJSfeiKfift*^ 

Lt»fiL, ^ y*tt«cV^*fc**tfc 0 2. 7 4 g (3 

3%) (ommj:?^ ^it&mmbfrtzo 

[0 0 9 2] 'H-NMR (3 00MHz, CDC 
1 3 ) : 7. 0—7. 7 (m, 16H, arom. 
H) , 6.9 (s, 2H, H-C (3) ) , 2. 2 
(s, 6H, CH,) , 1. 3 (m, 6H, CH 3 S 
30 i ) 

6 2 6M\ jELI\$M»^* — > 
iMr a c-^f^7xx;l/y/ 7 >^/^^- (2 
(7) 

1 . ^ f-/l/7xr./Ub:"^- (2-^f/^-4-7xr:yU 
^ (6) H 2 Oi:O 2 ^^^90 

m 1 co h/uxyi, H 2 0<t0 2 £^ft^l 0m 1 COT 
HFtO^W^lClO. 3g (5 0 ^ U^/U) C03 

«r**L-c»bJxa**tc y^y ^aco-^i^ 

«t> 2. 5MgI^2 1ml (5 2 $ y^lO TyV=f 
>#E^TT'^^T^P^fc 0 £8 0°CT 1 m 

RMDS&U ^VNT0°C(C^Lfc o 4. 8g (25^U 
^e/u) co^ f;U7x=yUv?^ d n >^r^n^L, 
TSt^Sr— IteffiSKL^io ifcRLfciL i C 1 Sr*ifl{cJ: 9 

mvozs 0 0 goi/y*^ (^fy/CH 2 c 1 , 

9 : 1) MJ; 9 * h /77MLT, 4. 6g (3 
5%) 0 6^|f: 0 

[0 0 9 3] 'H-NMR (100MHz, CDC 
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1 3 ) : 7. 0 — 7. 8 (m, 1 6H, a r o m. 
H) , 6.9 (m, 2H, H-C (3) ) , 3.9 

(m, 2H, H-C (1) ) , 2. 3 (m, 6H, 
CH 3 ) , -0. 1 (s, 3H, C H,Si) 
2. Zfijbr a o-t^jvy ^-^sy^VJ 

(2— jg-^vu— 4— 7=-— ^± >"T — ±) ^^-^ 

(7) 

H,0^0, ^*^^2 5m 1 © h;ny*lC2. 3g 

(4. 4^y^e/u) <D6^mM\^rn^ti^>mm^. ? 

^/UIJ ACO^^-^V* 2 . 5MM^3. 6ml 
(8. 9^U^-^) 

»»»£-3 o^icftau i. ig (4. 5-;y^ 

|:bf:otItHWl> ^^idlB^JS^L^Co G3 

U SS^S: 10ml (Dlib^f ^^?)S8faLT, 
0. 2 g07t^#7^^y^Sii: L*r#fc 0 

[00 9 4] 1 H-NMR (100MHz, CDC 
1 3 ) : 7. 0 — 8. 2 (m, 2 1 H, a r o m. 
H) , 6.9 (m, 2H, H-C (3) ) , 2. 4 

(s, 3.H, CH 3 ) , 2. 0 (s, 3H, C 
H.) , 1. 3 (s, 3H, CH 3 Si) o 

[0 0 9 5] 

Sfi^^h/U: 6 9 0M', iELl/^fl?^ — ^ 

mmmc 

-ffi.it r a c -S^^^v^^v^/UtT ^ (4-^^^ 
/^yf^yu) v?/^^^ (12) 
1 . 3 — (2-7x^;U7x^/!/) /ot 4 ^ 
(8) 

14g (0. 61^1)^/^) Otb!J^$:4 00 cm 

9 3cm 3 (0. 6 1;U^) ^ny|^f 
/^5 0 cm 3 OH 2 0£^£^E tOHtlC»»LT 
Sbix5««Sr^t?«TUfc. #C^T\ 1 5 0 g 
(0. 6 1;U^) <0M:it2—y in;i/-<y^l:2 
0 0 cm'^Om^^E t OHtl^Slttb 
*V5«««r*TU 3 B#B8SatL/Cc 102 

g (1. 8 3^) (OKOH^l 5 0cm 3 OH s O^C 

lC4ttlHXXL*:. «E^r*«Srl»*U, 
lilciotpHiCTOtltc trtLfcttIM**:* 
ii2 g (8 1%) <db &*&ffite1toVtyok LX'&tz 0 

[0 0 9 6] 'H-NMR (100MHz, CDC 

: 9. 1 (s, 1 H, COOH) , 6. 9- 
7. 5 (m, 9H, a r om. H) , 2. 3 — 3. 0 
(m, 4H, 2CH 2 ) „ 

[0 0 9 7] 2. 4 -7x^7^- 1 ^^/^ 



18 ) 0 0 5 7 9 

34 

(9) 

1 0 2 g ( 0 . 4 5 ^-/V-) O 8 £r 3 7 c m 3 (0. 5^e 

[0 0 9 8] tlibnfciiMl: 2 0 0 c m ' 
10 ytil^L, wftS:. 72g (0. 5 4^) OA 1 C 
l^lO00cm 5 (O h/^^^tC^^^-yr/'c^^^i- 

U lOOOgWCtt^ *SWaoTStt 
fkLT P H1 £ LfCo W«««r»HtU, *ffi«r**t-Pn 

2 0 0 cm J OEt 2 OT*3(Hlttffitfco W«St@£r^:b-£ 
X. N a HC0 3 ^^»SfcJ:t;N a C 1 &fD7k^« 
T»L, ^LtMgS0 4 tSIt§^ 96g (9 

6%) <D9*mbti. wix4:Se>tc»»i"Srt*<* 

20 [0 0 9 9] 1 H-NMR (1 0 0 0 MH z , CDC 
1 3 ) : 6. 9 — 7. 5 (m, 8H, a r o m. 
H) , 2. 5-3. 4 (m, 4H, 2CH 2 ) 0 
[0 10 0] 3. 7— ^3i^/W^X^ (10) 
86g (0. 4 1 ; t;W).O9^300 cm 1 (DTHF/ 
*9J— (2:1) td*»UT#P>ixS«fS^, 2 3 
g (0. 6 2^/U) ONaBH 4 ^0 < t[^>ifo^ 

xf^o stf?a*«i*r*ia-t?i 8B$ra«#u 300 g o 

ic^STi*^ SM§:MTpH$rUl, 
i^Et.OTMStttllLto *Wfc*ifiS:Na 
30 HCO3 fi&fPTkSSttS it/NaCl fia»*»?R-C8fe^ 
U MgSO^ftiU *LT«J£K:T*«£I&*L 

• fc. 

[0101] #?>ttfcfijH*^ lOOOcm'O 
V^a^U 4. 5 gtOp- h/Uxy^/U^>^^0 

5 0 c m 3 ON a HC0 3 ^ln7KMt*3(HlMl, * L 

-1 0 8 0 Cr-^9^r5^> 3 3 g (4 1%) Ol O^M 

40 [0102] 1 H-NMR (100MHz, CDC 
1 3 ) : 7. 1—7. 7 (m, 8H, a r o m. 
H) , 6. 9^<tt/6. 5 (2m, 2 H, CH) , 
3. 5 (m, 2H, CH : ) a 

[0 10 3] 4. v>^f/Ub^ (4 -7x=/K ^-r 
rr.yU) (1 1) 

H 2 Ot 0 2 Sr^^ftl^ 1 0 0 c m 3 <D h/U^Vt. H 2 O 
£0 2 ^-a^^i>5m 1 WTH.FirO^WCl 0 
g (SOiHM Ol O&T&ffiLX'&btl&Mifc^, 
VT/^V ^^J^(D hyUO^fi 2 0%^S^^O 18. 7 
50 cm 3 (5 0^^/1^) ^l^iCt^Dx., «^$:8 
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UlftSPU 3. 2g (2 5;y^) V>*J**f-tV*?9 u 

flllRU S^t'SOcm'^OTWlf:, WElCT 

6. 7g (6 2%) Oll^Mgfa (m. 
p. 109-110t) £ LTttfcixfco 

[0 1 0 4] 'H-NMR (100MHz, CDC 
1 3 ) : 7. 0 — 7. 7 (m, 1 8 H, arom. 
H, H-C (3) ) , 6. 8 (dd, 2H,' H-C 

(2) ) , 3. 8 (m, 2H, H-C (1) ) ■ 
0. 2 (s , 6H, CH,Si) „ 

5. —mtr a c-^f/^>7^/^^ (4- 
y l/y^zLj\s) ^;\,z2^*yj± (12) 

H:.Oi:0 2 ^^^V^7 Ocm 3 WE t 2 0^1-6. 6 g 
(16^^) Ol l^?t"Ct|f>ii^fc -? 
f/Ullf^O h/u^iv^ 2 0%M&Mfc<O 12cm 3 

(3 2 $ y ^e/u) 3:. T/y*>'&m%LTtzx&t&X'lN 

U H 2 O i: 0 2 5 0 m 1 O^^rf V Sr^f 

\ZliW7LXG 3 U^tf^atiBSiKJ: "JliU H 
jOiCSr^tftV^ Om 1 O^fyfiJfciJU 

[0105] 3. 6 g d6;y^) (ommtv^^ 

=:^§:80 c m 3 (Dli^ f LTfl^il 

fco */<yf*G 3 ^7^SiBSi:J: 0«i8L, 

£ 1 ^;U2 0 0 c m 3 (Dmt* ? U^-C&IsIl^ttT 

ffcy df--y-> (1 : 1) .A^^feftL^ 7ir 

^f^ir^V^ (1 : 1) (Om&VoS. 6g«#W: 0 

O "7 1r ^ $t{£ (racemic complex) 

[0106] 1 H-NMR (100MHz, CDC 
1 3 ) : 7. 0 — 7. 8 (m, 2 2 H, arom. 
H, fccfct/H-C (3) ) , 6.1 (d, 2H, H- 
C (2) ) , 1. 1 (s, 6H, CH 3 S i ) o 
[0 10 7] 

Jt**'<*Wi': 5 9 8M\ jEH^5M*'<* — > 

~mt r a c-^^^^^A^* Lg-ZlS±± 

- 4 — ^7=^) ^^3^2^ (17) 

1 . (±) -2- (2-7 i=;^y^U) (1 

3) 

23g (l^e/l^) h U £ A£rH 2 0£r'&*fc^4 0 

0 cm s OE tOHtlC^SLtibiltgiSi:, 18 
8 g ( 1 ^U) GD^^/l^ n ^g^v^^/l'Sr 1 0 0 c m 
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SrSHfifcTSTLfco ftl^T\ 2 4 7 g ( l^vU) <Dj| 
fb2-7x-/^>i//^3 0 0 cm J (OH 2 0^/i 
V>E t OHtl^tti^tlfcM^ITl, 
*£3B$Pfl»«tLfc:. 170g (3^) OKOH5r3 
0 0cm 3 C0H 2 O4 J (C^LT#^>^Xfc^i^^^ig.fcr 

10 13 0ttlW»t6i:, 2 3 6 g (93%) Ol 
3 LX»bti1t. 
[0108] 'H-NMR (100MHz, CDC 
1 3 ) : 1 0. 3 (s, 1H, COOH) , 7. 
0 — 7. 3 (m, 9H, a r o m. H) , 2. 5 — 
3. 0 (m, 3 H, CH^ir/CHj , 1. 5 — 
1. 9 (m, 2H, CH 2 ) , 0. 9 (t , 3 H, 
CH 3 ) 0 

[0109] 2. (±) — 2 4 —7 

-i-<ov;^ (1 4) 

20 2 3 6 g (0. 9 3^;U) ^)13^81cm 3 (1. 2 

a-ci 8 Lfc. ia*i<o*^^=/^S: i o ^ y 

/HCT L N *4x-?fiXO»'&{Ci3V^T 200 cm 

[oiio] nhtitcmmtm^4 oo c m 3 o wi^ 

>£^U m^r. 133g (1. 0^r/U) <DA 1 C 
l 3 ^2 0 0 0 cm 3 ^ h/^^^l-^^^itfc^^^l- 
30 1 0°C^T»T Lfco RjCa^ttS: 8 Ott 1 B#RMnSfc 
I, 2 0 0 0 g^TR^icaf'M, iMiaotit 

2 0 0 cm 3 (7)Et 2 Ot'3lHlttaiUCo *T«ffi 

T, NaHCO,fi&fP**»*5J:tJ c Na C ll&fD7K*« 

tft»U ^LtMgSO^RHtS^ 187g 

(8 5%) ©ufflfeh, (bicftRi - *:: £ 

[0111] 'H-NMR (100MHz, CDC 
1 3 ) : 7. 0 — 7. 8 (m, 8H, arom. 
40 H) , 3. 1 — 3. 4 (m, 1 H, H-C (3) ) , 
2. 5—2. 9 (m, 2H, H-C (2) ^JltfH- 
C (3) ) , 1. 3-2. 0 (m, 2H, CH 2 ) , 
0. 9 (t, 3 H, CH 3 ) o 
[0112] 3 . 2 7 -7^=.;\s4 
(1 5) 

50 g (0. 2 1^) CQ14£r6 00 cm 3 CDTHF 
/** J—^ (2:1) ^C^Ltf 
8g (0. 2 1^/U) £DN a BH, $r0°Cr^>S-f oJ[JP 
x., KJEa-frWSrM-Cl 8«FBBaH*L, 6 0 0 gc07K 
50 *\z.&.g\kH. mMM&DUZ-X pH£l t U ^UT* 
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»fr*£E t a o-c*»iEittmu^p crista 

T\ N a HC0 3 ^fP7K^*5J:t^N a C 1 tS^TK^ 

[0113] mhritcmmm^i ooocm 3 (o h/u^ 

5 0 cm 3 G9N a H C O, tS^^T 3 0^ L 
T^EEldT^^^LfCo 1 3 5t^T0. 1 * V'< 
—/UXM'g'tZt, 3 3g^)15^oMitt 

[0114] 1H-NMR (100MHz, CDC 
1 3 ) : 7. 0 — 7. 5 (m, 8 H, a r o m. 

H) , 6. 5 (m, 1H, CH) , 3. 2 (m, 2 
H, CH 2 ) , 2. 5 (d q, 2H, CH,) , 1 . 

1 (t, 3H, CH 3 ) o 

[0115] 4. v^^S^tf:* (2 -oi^/U- 
ztlz^/u^ i/=r=-)V) (16) 
HzO^Oj^i^^ieocm^F/ny^ h 2 o 

<b0 2 ^^^8m 1 (DTHF^I^WC 1 7 
g (7 7 5: y ^e/l-) <D 1 5 ^r^^?LT#ibH^^^^, 
^5^/1^ y ^^7^(0 h/^> t P2 0%M&fgi&<V2 9 cm 

3 (77-; y-e/u) ^^a^r^D^, 8 ot:^2^r^D 
^l^co m&mm&*5\%f$tz otm^spu 5 g o 

^^^8 0°Cr*$«b^l^^^P^b. ^^lOOcm 

2 0 0 gCOv-y jfry/U (^^rif>/ / CH 2 C 1 2 9 : 

I) ia^D-7h^77MU, 9g (4 7%) (7) 
1 6 £ L-a#*L 0 

[0116] 1 H-NMR ( 1 0 0 MH z, CDC 
1 3 ) :6. 97 — 7. 4 (m, 1 6 H, a r o m. 
H) , 6. 5 (m, 2H, H-C (3) ) , 3.7 

(m, 2H, H-C (1) ) , 2. 4 (m, 4H, 
CH 2 ) , 1. l.(t, 6H, CH,) , -0.1 
(s, 6H, CH, S i ) o 

[0117] 5. iMr a c - ? 3vU»>7 tH^± 
/Vh^ ( 2 — zn^/U- 4 — :7:n^7W 
^^J* (1 7) 

H : OtO, 5 Ocm^Et.O^CS. 6g 

(iu u ^-/u) CD 1 6 &mmi>xmbfrzt&mc, y 

^•/l^y ACO h/Uzn>4i 2 0%«iKS?SO 8 . 4cm 

r^=^^nm%Txmmzxm^ *a*»*r3 

i:0 2 &r-£&ttv*5 Om 1 W^^t>^^LT rftSr 
G 3 v-n. U^^^7^«iS»(-J: 9»fiU H 2 0£0 2 
$:^*/j:^5 Om 1 ^fyt'ft^L, ^LtSdL 

(o. i; y /<-/u f ^*&) o 

[0118] 2. 5g (ll^y ^/U) tbW&XC&fi'^ 
RlC* v^y 7 8°C^T^Px., (SftflEff Uft^ 
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h/U^i^/^^V (1:1) ^^WJea-TS 
7t^^y*i:Ojl^ (1 : 1) #2g (2 

7%) wfctifcp h/uai>^p>*e>^wiKfi-rsi:. « 

[0 119] ' H-NMR (1 0 OMH z, CDC 
10 1 3 ) : 6. 8 — 7. 7 (m, 1 6H, a r o m. 

H) , 6.6 (m, 2H, H-C (3) ) , 2.3 
-3. 9 (m , 4H, CH 2 ) , 1. 0 — 1. 4 
(m, 12H, CH 3 fc<tl>XH 3 S i) e 
[0 12 0] 

fi7^h/V: 6 5 4*, 3ELl*4W!P/<* — > 
E 



— 4 • 
4) 



(1— j^g^O v^J^frA (2 



20 1 . 2- (l-t7f/W (18) 

13. 9g (0. 5 7^) (D^^v-^AfrJ^-f £r 
^O^i^l/USOmlOEt^O^ICiU 5gCD 

/i^JE£Bfl»£ii:fco &^T\ 9 3 g (0. 5 7-e/u) 
Ol-^n^ h/^^^H 2 OSr'S'**^^ 1 5 0m 1 cD 

[0121] &v^T\ 

30 118g (0. (Dl-yv^-tyfU^t 
3. 5g<£>— (h!J7x^^7^y) - > 
4v^£r8 0 0 c m 3 CO hyUai >tf»^j8WU"C»?>tbSS 
iKI^ f*9«tffiffij&S5 0 o C1l^^^^V^J:9^itT^TL 

?>«j««:»*Lfeo v-y^y/u- (— ^r-^» ^rilLr^ 
iSi-Si:. 115g (9 2%) 0 18^I^W^)i 

[0122] 'H-NMR (100MHz, CDC 
40 1 3 ): 7. 2 — 8. 0 (m, 1 1 H, a r o m. 
H) , 2. 0 (s, 3H, CH 3 ) o 
[0123] 2. »{fc2- (l—j-yf/i') ^<>i>;v 
(1 9) 

1 1 4 g ( 0 . 5 2 *e/U) O18U03g (0. 58 
^■/U) CON — /d^-^^ * KSrSifil^T 2 0 0 

S:»4U tLt»B*Sr. l 0 0 0 g co *> y # y/u 
50 (^^-y-^/ttLfk^^U^ 9 : 1) &iiL"C*ii-r* 
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r tiz£<9mm-tz>t. 1 4 1 g (8 2%) <di 9tm 

[0124] 'H-NMR (100MHZ, CDC 

1 3 ) : 7. 1—8. 0 (m, 1 1 H, a r o m. 
H) , 4. 2 (q, 2H, CH 2 B r ) 0 

[0125] 3. (±) -2- (2- (1 —T?^ 
;V) s<>>i?;\s) y'a^Jt^m (2 0) 

lOg (0. 4 3;y^) othy>^$:H 2 o^ 

£&V>1 0 0 cm 3 OE t OH^{w^^LT^«btV^>^ 

75 g (0. 43^!)^) CD^^/l^n 
:n^/U£H 2 0£r^£&^5 0 c m 3 C9E t OHfUCigfi? 
LT#£;h,S^£^^TjgTLfc 0 140 
g (0. 43; !J <0%i£2 —y^~f\<"<y*s;\'%: 

H 2 O^^^V>2 0 0 cm 3 ODE tOH^^ltfl 
f)W^i^ITL, ^^^3^51^1.^0 8 5 
g (1. 3^e/W) ^KOH^lOOcm^HjO^l:^ 

m^xnh^mm^m^xm^ *m.^m**h\z. 
4^mmmLtc 0 mmzxmmz^^. 

^aotpHii^bUio ^fc^xmm**&$\ 

96g (7 7%) 0 2 Otf*M&tttttt& LT#<b*l 

[0126] 'H-NMR (100MHz, CDC 
1 ,) : 10. 1 (s, 1H, COOH) , 6. 
9 — 8. 0 (m, 11H, arom. H) , 2. 3 — 
3. 0 (m, 3H, CH 2 *5j;U<CH) , 0. 8 

(d, 3H, CH 3 ) o 

[0127] 4. (±) - 2-^=r?V~ 4 - 

-l — (2i) 

96g (0. 3 3^) 6D20£r37cm 3 (0. S^Er 

■ci s^mw^tco ^mnmt?-*-^* io;y^ 

-MZXmizl^ ^f^i^^tl 0 0 cm 3 

[0 12 8] 0 0 c m 3 CD K/Uzn 

>-£^U 44 g (0. 3 3^) (DA 1 C 

l 3 £lOOOcm 3 cD h/u^>-^(c^^^ii:fc^^^tc: 
1 O^lCT^TLfco fl£T^T'<£. «^^8 0tC 
TS^Pe^Pl&U 1 0 0 0 g^Tk^&^iX^K 

(aoTpHil:iMLfc 0 ^f@£#ll£U 

■^n^2 0 0 cm 3 ^{b^^l/>T'3lHl^aiU^o 
^fS^^T. N a HCOa^fPTK^fS^Jlt/N a 
C 1 f&fazk^£Ti5fcfrU ^UMgSO/t«L 
fc 0 l 0 0 0 g^'>^^ hHVM^f 1/ 
y) ia^Dvh^77^-«t6^ I2g (1 
3%) (D 2 1 fr'&btltio 

[0129] 1 H-NMR (100MHz, CDC 
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1 3 ) : 7. 3 — 8. 0 (m, 10H, arom. 
H) , 2. 2 — 3. 2 (m, 3H, CH 2 *5j:tfC 
H) , 1.2 (d, 3H, CH 3 ) e '. 
[0130] 5. 2-^5v^~7- q—ry^ju) 
^>fy (2 2) 

12g (4 4$!)*^) O21$rl00cm 3 OTHF 
/tZJ-fr (2 : 1) fp^»«UT»P>tb^:«»^, 
1. 3g (3 3-;!J^) CON a B H 4 £ 0X^\ZX1)U 
x.. *E«»-&««r^ffl-C 1 8 BSmijfH* U 1 0 0 g <D 
10 **fc:ft«f&^ pHlfcSHSffcU *L 

TE t,0"t?#»|HiaffiL^o ^WfiSr^^r. Na 
HCOi«S?n3kS«:fcJ:U<N a C 1 !afd**«-C«ci£ 
U ^ttMgSO,T«Uo 

[0 13 1] :Ht#WcftS^2 0 0 cm 3 W 
h 0. 5 gCDp— h/^^^^/^V^ 

U 5 0 cm 3 CDNaHC0 3 f&fn;fc&^T*3[H]fc^U 

ihv/jfi^^^u^) zm^xmrn-tzt. io g (8 

20 6%) <D2 2&meL<Dmft&)k LX&tbtltLo 

[0132] 'H-NMR (100MHz, CDC 
1 3 ) : 7. 0 — 8. 0 (m, 10H, arom. 
H) , 6. 6 (m, 1 H, CH) , 3. 0 (m, 2 
H, CH 3 ) , 2. 0 (m, 3H, CH 3 ) . 
[0133] 6. v^gvl^g* { 2— ;*fvl— 4 - 
(l-f7f/i/) ±£f=^) (2 3) 

H 2 OiO 2 ^^U00cm 3 C0F;^yt H 2 O 
tO z m/£V^5m 1 OTHF^CO^W^l 0 

g (3 8;y^v) <D2 2&mffi^xmbfrtzmm^. 

30 f AO 2 0%MM<?) 1 4. 4 

cm 3 (50^!) ^/W) *S&lCTJlD;L* ;£^$3&8 
0°CtCT2B#^D^Lfc o :(oSfeli«^otlift9 
U 2. 5g (19;'J^) (DC/^f;Uv?^nnv/7 

>£Anxfc 0 rj6S<&»«:8 oncers feti^lUBnUIS 

U ^V^5 0cm 3 (7)H,Ot'i5t^Lto JjffiM-CSStt 

m j gyo&-2 0X;izx^ ^yi>b#i*t 

6h 8. 2g (7 5%) 0 2 3^M^^Ltt# 

[0134] 1 H-NMR (100MHz, CDC 
40 1 3 ) : 7. 2 — 8. 1 (m, 2 0 H, arom. 

H) , 6.4 (m, 2H, H-C (3) ) , 4. 0 

(m, 2H, H-C (1) ) , -0. 1 (s, 6 
H, CH 3 S i ) o 
[0135] 7. iMr a c — i? * =f-^^=7 is v?^ 
( 2 - ^ ^/U- 4 - (l-t7f/^) 4^7*=- 

/IQ ^yUn^frjU (2 4) 

H 2 Oi:0 J ^^^^7 0cm 3 £OEt J 04 I l:8. Og 
(14;y^U) CO 2 3€r»«Lr#?>tL6«fR^. ^ 
^/uy^-^ACO h/^^^ 2 0%?^^^^COl 0. 5 c 

50 m 3 £, r/u^^HifitT-c^aici-cAPx., 
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3WflH»«L*: D HffifcT««K:l»*U »&mzH 3 
Ot0 2 Sr^**V>5 Om 1 O^^ri^V^r^ tt C*V 
SrG3^aLU-v^^7^«iS»JcJ:9*3aL. H 2 0£ 

Oi t**4v^5 om i ^n-^-efti^u, its 
j^L/c (o. i 5 *a) o 

[0136] 3. 2g (I4;!i OBattft^/U=i 

fo, 1 8l»IB^*>fcoT*a«**r*ai!iJlDlftLfc. * 
h — */U4 0 0 cm 3 (Dmt^^^^^in^iM^ 

y'*iOS^» (1:1)^1. 5 g (1 5%) 

[0137] 1 H — NMR (100MHz, CDC 
1 3 ) : 7. 0 — 8. 0 (m, 2 2H, arom. 
H) , 6, 5 (s, 2H, H-C (3) ) , 2. 2 

(s, 6H, CH 3 ) , 1- 3 (s, 6H, CH 3 S 

i) o 

[0 13 8] 

HS^^W^: 7 2 9\ IE L V * — 

-a- (2^rz£M ±^zLeM 2lkZEd>± < 3 
i) 

1 . 2- (2-t7f;w) Y;i>^ls (2 5) 

14g (0. 5 7*M <0-*?**sVMMr> <T £H 2 

OS:4* 4^ 1 5 0 m 1 <OE t , OtCRU 5g(D2 

KJC*rW»S*fc. Rl^T, 95g (0. 5 8W) O 
1 -^n^ h/^VirHiOtr'fr^ftVM 5 0m 1 coE 

[0 13 9] ftv^ — ^ — /i4&ia$r« 

120g (0. 5 7^) (7)2-yn^t7^ U>£ 

3. Sgortikf^ (h v y ^—/^^y -o-) =-y 

tr/l«$:8 0 0 cm 3 GO h/^^cplzmmVTnbtlZM 

fco 3 ^W5S«EL, 10%fiS^I8 

$:50 0mlM, U igfflE^T*a»B^ 

fcJMttl** Lfc. v-y^y/u (^^-^v) £ilLT?l 
ii-ra^. 10 7g (8 7%) ©2 stim&oitoftyok 

[0140] 1 H — NMR (100MHz, CDC 
1 3 ) : 7. 0 — 7. 9 (m, 1 1 H, arom. 
H) , 1.9 (s, 3H, CH 3 ) o 
[0141] 2. -%it2- {2 sz ±Z±Jkl ^^> v 
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105g (0. 4 8^) G02 5£90g (0. 5^e 
jv) (DN-^d^-^^'VW ^ K^act 2 0 0 0 
cm 3 £DrF7^0^>W»U 3gCDT;/t:' 
^^y^f p - hy/^Oi, 4 BSMiSSftL 

»*L, -tLTlSSftt, lOOOg^!;*^ (— 
^U-^/^fc^l^ 9:1) ^:iiLT*iai-5wt 
{Cjl^ffS-r^t, 112g (79%) 026^ife© 

10 LT#bttfc 0 

[0142] 1 H — NMR (100MHZ, CDC 
1 3 ) : 6. 9 — 8. 0 (m, 11H, arom. 
H) , 4. 1 (s, 2H, CH 2 B r) 0 

[0143] 3. (±) -2- (2- (2-^^^- 
/U) ^p^^-^ (2 7) 

8. 5g (0. 3 <D-T hV »>A^H 2 OS: 

4*ftVU 0 0 cm 3 (DE tOH^«U#bttfc 
. gfffcl::, 70 g (0. 3 7;!JW) (D^T-sU^v^m 
S^c^vUfcHi 0£r&**^5 Ocra'OEt OH^Cg 

20 *U-C»??tl^*f«^:^ia«-"C*TL^o &^T% 1 1 
Og (0. 3 7;'JW) O2 6^H 2 0^4V^2 
0 0 cm 3 <DE t OHf |C»*UT»6*t5»tt*raiT 
U 3 WimaStL*:. 6 2g (l. l ^/u) 

CDKOHSr 10 0c m 3 CDH : O Ltf bixfcig 

tltl3 0°CT'lTOPit6i:, 96g (8 4%) 
30 CO 2 7#tt«fc»*»fc LT»fc*Lfco 

[0144] 1 H — NMR (100MHz, CDC 
1 3 ) : 10. 9 (s, 1H, COOH) , 7. 
0 — 8. 1 (m, 1 1 H, arom. H) , 2.3 — 
3. 0 (m, 3H, CH 2 fcJ:t;CH) , 1. 0 
(d, 3H, CH 3 ) . 

[0145] 4. (±) - 2 -j^/U-4 — (2-i~ 

TfvjO - i ; > (2 8) 

89g (0. 3 1^) C02 7^37cm 3 (0. 5^ 

40 T*l 8 WIIMJH* Lfc. iB3M<0*fc^*=-^*r 10^/< 
— /MCT|**U ^tl^l^l^Tl 0 0cm 3 

[0146] #b;h,fc»SMMfcK:2 0 0 c m 3 CO hyWoi 
VSrTfi^U 44 g (0. 3 3^) OA 1 C 

l 3 £l000cm 3 60 h/i'^^'piz.MMZ'&tz.Mffli&lz. 
lOtCTiTLto «T^T«, *^tr8 0tl: 
T 3 BSMWnStft U 1 0 0 0 g CD** 
50 CiotSttfkirpHltLfc, U tK 
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tB4r*-jJx-e*b 2 0 0 cm 3 <nmt* [Dfflffi L 

tz 0 W*rE££*:bi2:T. NaHCO3^l0*M*5J:(/ 
N a C 1 «?b*«*-caci*- -t UTM g S O 4 
Lfc 0 1 0 0 gCOi/y ^7^/1- (^fy/AeOEt) 

^D-^ h???*— ^It5<!:, 27g (33 
%) CO 2 8^#&iXfc. 
[0147] 1 H — NMR (100MHz, CDC 
1 3 ) : 7. 1—8. 0 (m, 1 0 H, a r o m. 
H) , 2. 2 — 3. 3 (m, 3 H, CH 2 &£XfC 
H) , 1.1 (d, 3H, CH a ) o 
[014815. 2-y^/^-7- (2^£j7gvU) 
(2 9) 

27 g (1 00;!J^/V) C02 8£r2 0 0 cm 3 COTH 

(2:i) *i^»*PLr»bttfe«iK 

^ 3. 8g (100;y^) (ONaBH^Otl: 

^Dx:, *SJ6l^^Ii&t*l8^aj$l, ioo 
g*>3K*fcitr3M^ »*S6J-J: 9 pH 1 tc^fkt, 

^t?i±r> NaHC0 3 ^7kM^<tU t Na C 1 g&fr 
U ^LTMgSO^ftSLfc 

[0 14 9] LT#«b^aM^{C5 0 0 cm 3 CO 
h/l^O-^r^^L, 1. 5 gCOp- YfV^s^iVibyWi 
Sran*. l-"C 2 l*BBa* 

L % 5 0 c m 3 CON a H C 0 3 t&fPTK^T* 3 
nmtzx ls1to 2 0 0.g^y*^U (— * 
&iiLT*ifrr5 fcs 18. 4 g 

(7 2%) CO 2 9 3ft««lfe«>»ttfti: LXnbtbtz* 

[0150] 1 H — NMR (100MHz, CDC 
1 3 ) : 7. 0 — 8. 0 (m, 1 0 H, arom. 
H) , 6. 6 (m, 1H, CH) , 3. 0 (m, 2 
H, CH 2 ) , 2. 0 (m, 3H, CH 3 ) . 

[0151] 6. ( 2-^^-/1-- 4 - 

(2-t7f/W £^jr=yU) (3 0) 

H, OtOt 7 0 c m 3 CO H 2 0£ 

0 : £r£*ftl^4 m 1 COTHF £ Offi'&SBM 3 *:: 1 8 g 

(7 0^!)W) CO 2 9 ^r»#UT#bix^:jSSElw, 7 
^/UV ^$J±(D YJ^ls^l 0%^g^CO2 6 cm 3 

(7 0;U^/U) ^tUct^Pi, ^£*4£l£8 0 o ClC 

4. 5g (3 5^y^e/^) cov^ "f-frW u p i/^ 
*Pxfc 0 E«?«*W«:8 0\:icT$^tci^*pSiL. 
&1>T*5 0 c m 3 coH 2 OtitSLfc. «IEtCT»atS:l» 

<h v 10. 8g (5 4%) CO 3 0d5ft^.co^Si: LTH 

[0152] 1 H — NMR (100MHz, CDC 
1 3 ) : 7. 0 — 8. 1 (m, 2 0 H, arom. 
H) , 6. 4 (m, 2H, H-C (3) ) , 4.0 

(m, 2H, H-C (1) ) , -0. 1 (s, 6 
H, CH 3 S i ) 0 
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[0153] 7. Zjjbr a c-i/^f/l/i/^^^ 
/Ufc:^ (2-^^/1^-4- (2— 
/u) (3 1) 

^OirO^^t^V^ 0 cm 3 cOE t^O^Ml 0. 5 
g (18;H^) co 3 0*rS#LT»b*t**iRU:, 
y^/uy ^£ ACO hA^V't 3 2 0%SS^?^co 13.6 
cm 3 £r. T/U=*V#H«T-?^ffifcT*nx.. 

, Ot0 2 «r&*fc^5 0 m 1 0^fy?r^lT wtt 
10 $rG 3 i/y^ ^f7^IMCJ: «i t, H 2 0£ 
0 2 £r^£&\^5 0m 1 CO— ^IJ-^-CiJHfrU ftRLfc 

(o. 1 5 y /<— >K o 

[0154] 4. 2g (18^y ^e/l-) (Dmmti/^^ 
A£r 8 0 cm 3 coJ^{l:^^uv^|w^$-^fc^ 
ttt^. ^UftM-7 8°Cl:tM, 

Sr. h-^/U4 0 0 c m 3 iDlfb^f 

£t< y#tOB*« (1 : 1) ^3. 1 g (2 3%) » 
^co^co 7 -fe S bfrfco 

[0155] 1 H — NMR (100MHz, CDC 
1 3 ) : 7. 0 — 8. 0 (m, 2 2 H, arom. 
H) , 6. 9 (s, 2H, H-C (3) ) , 2. 2 
(s, 6H, CH,) , 1. 3 (s, 6H, CH 3 S 
i) . 

[0 15 6] MMMG 
30 rttfcrac-xjr^/f;^ (2-^^-4-7 
ji^iyW^T^^/W -^3^^ (3 3) 

1 . 1, 2 — fc^ ( 2 — ^ 7vW— 4 — 7_jJ=-/W 
-/U) 31^ > (32) 

50g (0. 2 4^) C03$:5 0 0m 1 COTHF^t- 

2 0%IgM^9 0cm 3 (0. 2 4^) SrflPx. 
fc e *^M6 0t-C2^S»L, -7 8°C^^£P 
L. 2 2. 5g (0. 1 cOv^n^o^ >-£r#P 

40 5 0 cm 3 (7)H 2 OT»l, «ffii£T»8£3rl&* U f# 

??ix^«e*^5 o o gco->y ^y^u (^Jry-is/mk 

t^Uls 9 : 1) tc£9^n-^b>/^:7^-^^-r£ 
2. 5g (5%) 0)3 2 3ft«)tft»*Wi:U-C»e)Jx 

[0157] 1 H — NMR (100MHz, CDC 
1 3 ) : 7. 0 — 8. 1 (m, 20H, arom. 

H) , 6.4 (m, 2H, H-C (3) ) , 4. 0 
(m, 2H, H-C (1) ) , -0. 1 (s, 6 

H, C H 3 S i ) o 
50 [0158] 2 . — jfefb r a c -x^yy'^/l/fc^ 
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(3 3) 

H 2 Ot 0 2 £r&*fcl^2 Om 1 t 2 0<Hd2. 3g 
;H) f ^ h y + 2 0 %iSSSi(0 4cm 1 (1 

TG 3v/3. UV^^7^«ifl*SriiU-C«iaL. H 2 0 
fc O, fc* 3 0 m 1 ©^f^ta* U 

fc (o. i s ■//<— /u, o 

[0 15 9] 1. 2g (5^!i^E-/W) (OEgttt^k^3=. 

*j*&3 o c m* (Dmt*?-i'^tp\z.mmLxnbtiz> 

/c 0 *^y^trG3^7^*i8**iiL-Cjl*iaL. h — 
i?;H 0 0 c m 3 (D^f Uy^H^^Jtt, & 

frt* yfcknm&Vo (1:1)^0. 5g (18%) 

<DMm<D ^ir ^ ttfco 

[0160] 1 H-NMR (100MHz, CDG 

1 3 ) : 7. 0~7. 7 (m, 1 6 H, a r o m. 
H) , 6. 6 (m, 2H, H-C (3) ) , 3.4 
~4. 1 (m , 4H, H 2 C-CH 2 ) , 2. 1 

( s , 6 H, CH 3 ) o 

[0161] 

Sf7-<^ 5 9 8\ lEL^Si*'** — >- 

3JH 

(2-Me-2-Ph-^yf^) 2 ZrM 
(3 5) 

1 . r ac-^^f/^y^/V^ (2-^^/U 
-4-7x^ V^^/U) ^f/U^/Uar^i, (3 
4) 

H, OfcO, £r$**^l Ocm^Et.O^llO. 5g 
(0. 8 5!/^) Orac-5S:*«|Lttbil^S 
f8M % ^/l/^^^EtjO^l. 6M (1. 6^ 
r>^/U) m&(Dl cm 3 £-3 0 o ClCT^P^L. 

!^(IH 2 O £0 2 Sr&Sfc^2 Ocm 3 C0^^r^>^^^ 
U G3#7*«iB»£iiLT«iB-*-5£, 0. 34g 

(7 2%) CO 3 4&&t>tltilo 

[0 16 2] 

fi^^ 5 8 8M\ lELl^W'** — > 

2 . Me,Si (2"Me-4-Ph-^>7^) 2 
ZrMe (BPhJ (3 5) 

o. 25 gcoh yyf/L'ry^^^Ar 

rStr, 0. 2g (0. 3^!^^) C0 3 4^0°C(CT^JD 
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[0 16 3] jgft«l 



Me 2 S i 
e [BP h<) 



l 6 dm 3 **(Oft«UfcRJ6«*rifei*a*-C, ftv^-c 

3 0cm 3 SrflD*., 3t^<yf«r30ttl 5#lf#L 

10 [0 16 4] m«firtt, ^f/UT/Ky^rfyO 
h/H^2 0cm J (2 7^!J^A1) 4*1- 
1. lmgCOr a c-5£*§»U 15»f«nr 

U 5 0t^I^£Si:Wt (4°C/#) . tLt: 
Ol^^rW^ r «9 5 OttlM^L 

3su mj£izx#})'*^&&m-rz > b. o. 9k g ^ 

^DtyigXlffl) ^t!)818kgOPPtfeo 
7t 0 VI=9 0 5 cm 3 /g; m. p. =159. 4 
t ; 11=9 8. 8%; mmmm=9 5. 4%; 
M. = 1, 10 0, O0 0g/^;M./M„ = 2. 5 

gnaw 2 

LfcLftfefflW 5 0. 9mgOrac-5 0 > -5: LT 

i^Oigufco i. 4 k g <D7tf y yofu^S^, 
30 tf>fb*xfc e ftMfcgtttt. (^DtyigxiW £ 

7t 9 1 , 5 5 5kg(OPPT^oto VI =7 19 cm 
3 /g ; m. p. =15 7. 7 °C 

"MAO on SiO : " «^2 2cm 3 (4 9; 
y^yUCOAl) £^ T^^vfi^TCTG 3 i/a: l/> 
^tf^il^SSW^AU 4. 5mg<Drac-5£ 

1 0 cm 3 <D h/U^^*lC««LT»P>tt^l*» (7. 

fcgft:^ 1 0 c m 3 O^^i^>T-3H]^Lfc 0 ^»3riJ- 
^ittlsti? 2 0 cm 2 CO^^-> 

[0 16 5] Ztlk&ffLX. 16dm 3 ^t«L 

lOdm'^^Dt'uy^ItfCo 3 cm 3 

(75 h y -< yyf/L-r^^^A i2^y^ 

)V) £ 3 0 c m 3 ^Hy^RLT ^n^r^J^ts 1 ! 3 
50 t'fcfeiil^SrSWt^A^ 5 0t^M£Si: 



i 
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i^Otetl^SUc 20cm'^y/n 
/V I i J: o tI^?:M$^t 0 3 0 

JKSttH. O^atyigxi^l) ^fc«9 6 7kg 

(DP PTfeofCo VI=1 3 80 cm 3 /g ; m. 
p. =156t 

Si0 2 "OWl3cm J (2 9 5 
ifesilM. 8mgOrac-5 (2. 



"MAO o n 
y tyUOA 1 ) 

* n^/ucoz r) OTLfc:i:Wll H: 

[0166] jBkfflaotre^nw^' 7otcti^ 

£*Tofc e 4 2 0 goo^y •T'n t°uv©^^q#Jbtufc 0 

^f^ 2 3 3 kgWPPtfcofCo V I = 7 8 7 cm 3 
/g ; m. p. =149. S°C. 

"MAO on SiO 2 "«I15 0cm 3 (3 3 
5 ^ y rt/KDA 1 ) , *5 JztM 4. 2 m g O r a c — 5 
(7. 0 3W^C3^E-/KDZ r) U ^ITSJf 

S'JU 5 0cm 3 (D^tyt'3(H]»Lto — 

e>$f>LfejSfe^f >-^fe^>»*36S#P>ix^:o 3 3. 3 g 

10 16 7] I^lcBLm r<OR*ttjKC0 2. 98 
g (4mg=Zr(D6. 3 -e^f 2 n ^£-/U) £: 2 0 c m 3 

[o i 6 8] mmm3(Dm^tmm^7 o°c^xm^^ 

ft^tz 0 1. OSkg^y^nfuyt&^lbix 

M) ifc>9 2 6 3 kgC0PP-C$)ofc 0 VI= 9 4 4 c 
mVg ; m. p . = 1 5 6°C. 

1. 5 d m 3 gt^^i tfc^^l*T*7 7 7 

ii oo-i 20^, %mmfc&to\*&'owti*fr'x^z> 

( "E x x s o 1 1 0 0/1 2 0".)] Srft5iA//f. 

H 2 (7) d m 2 
(s. t. ) 



40 
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^"C^^Vl'T/l'S / ^--^>-C0 h/Uni^^3. 7 5cm 
5 (MAO(Dl0li%) 4r»nx.fco RJJS*rt**£rfil 
1 5^l:^f:ot3 Ot^AnSfc.U ^tt 
5 0 0 r pm(Daj$S»:T^Dfi/y?rM5:^: 
JzoT, :£#<7)JE;/j£8/<~>M£#5 J: 9-^^ h L*: 0 
[0169] rtt(b^tTLT, 0. lmg(Orac-5 
10 ^^W/V^/^rt^h^^il. 2 5 cm 3 

fKSSAfU i5»It5C^aot^:K 
£ it/Co &i^*SSteRl£:«^c*AU fi<&*£5 

RfS£#it£-e\ #^>tLfc^y tritfflU ^Lt® 

[0170] i 6 g<Dtfv rfv tfu^as#fejxfc, Kfi? 
fc a ttfflC»ttt±. (^otyigxifflxiA- 

/V) 2 0 k gCOP PT^ofCc VI =8 3 3 cm 

3 /g ; m. p. =15 9°C. 

nmm 7 

[0171] 3 5g^yyp^uyr#^fc, 5)S 

tc 0 mmt£& (CTY ftJ ) tt. (^nir^l g x 1 
30 BIPbI X 1 ^f: <!) 4 4 k g ^) P P tfco t c VI 

= 4 8 4 cm 3 /g; m. p. =1 5 9t. 
-0 8 



y ^ d ir >-<Dfe& [ (p<*n-tr>l g 
xib#M) ^t^OPP(Okg) 
9 1.5 1640 

I 0 3 1 5 9 0 

II 4.5 1720 
12 200 1580 



[0 17 2] 8 8 gCD^y t°U^^#P>tlfcc Rj£ 
fc. MKRtt (CTY red ) it (^ntyigxi 

B^Xl/<- /U) ^fcHlOkgOPPt'fcofCo V 
I=414cm 3 /g; m. p. = 1 5 9°C. 

mmm 9-12 

[0 17 3] 

V I 
( c m :l / g ] 
4 9 5 
2 12 
14 2 
1 7 



Hfttf'J9-12te, *oirv<Dft#fc7K 50 ««ffl«««:^L"0*a 0 7 y ^ ^W^^iiB 



( 
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aspire** (n»«i 20m) . 
[0174] mmmi 3 

KfctofcaiWteO. 2'<— /U07kSi£EJE»fcWAU 

uvSriS-ftjaft-ettiWAL^io h-Wl2g^ 
ifuy^gfl^ALfc, 0. 4kg(Oxfi/y 

DtyigXlW ^9 88kg<^3jKy^--Cfc 

o/c 0 uyttii2. 4it%tfc^ 

m^UWi^ LT^5tLfc^te ( i s o 1 a t e d 
unit) t L-CttW&^JxT^fc. V I = 2 0 0 cm 
3 /g ; 3^ 
[0 17 5] H$fcffJ 1 4 

0/ o <o^U>-£r^rLfc0. 38kg(7)xfi/y-^P 
eu:/=i#0^— V I = 1 2 0 c m 3 ; 
MM 12 1t e 

[0176] %mm 1 5 

^|C4 gOif S^Ofut-0. l/<— 

/K0zfc*£»ALfco 0. 5 2 k g <7)^ U-V-^n b? 
u^n^y-^— AS^^ttfco T^n-fc^^Stttt, (;* 
^oiryigXl^) ^fc0 2 8 6 kgfO=i^y-7- 

TV*fc. VI = l50cm 3 /g ; MM 1 1 6 
[0 17 7] Hifeffil 1 6 

1 5 0 drn'mm^rnvtz^^mm^yy^^^ 

2 0 , ti:t8 0dm 3 ^yi/^ (»j£«SB 
100-120t, 5f*SRft*»36S*9l»d»*U-CV^5) 

£ 4 mm *) Mi~ r £ ic J: o T 7 7 v *s> ? LT*Sf$riI 
V^ttiLfco 5 0 U y WKDiKttrTo tru^tr*Px.fcft, 
>^vUT/U^ /3f^><7) h/^>^f^6 4 cm 3 (10 

0 ^ y^/uoA 1 icffiS, KHARTifeiiiiixtf^* 

1 0 8 0 g/^) ^r^Dx.. ^LT^WStlSrSO 

1 <0fi^Xf£f$[c3l#^£^A-f 3^ klz£<oXZ<D7k 

[0178] 9. 8mg(7)rac-7^ f/^T/V ^ V 
^•i^^cD h/U^V^^3 2ml (5 0; U ^/l-GD A 1 lC 

S^lC^AL*:, J5l©I*m*i^t, 1^5 0 
°C T- 5 ^Ifo tz 0 lk\,*X~#* £ 3 /< - /KOElE 

«J£rtt?Rfc*U 2 0 0 0 gOxf l/y^^»L 
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[0179] 18. 6kg(Dyp«7^3/Ky-7-r#f) 
ft*:. ^aty(DiStttt, ^nir>-l g x 1 B# 
M) ^*l<9 9 9. 9kg03^y-r-T^ofc 0 VI = 
2 30 cmVg; MF I (2 3 0/5) = lldg 
/ft, MF I (230/2. 16) = 3. 7 dg/»; 
SSl^li^xe^iSJtS^y^— ^«t/S : 15 9°C; 

m2oa^xmi-*5tte^y -7— (Djfy^fcm&s. • - 

10 3 8^ lO^n^^^^y^- tt5%©xfl/y*r^ 
Wbfco *^fiR*<o^JS'JtcJ:tttf, 6 9 

*TU spiSC^n 5^^4*42, 2ffcof: 0 
[0 18 0] 16a 

^nBtt**fi»j 1 6 [cmm<Dm vxtbz> 0 

[0 18 1] 3mg^rac-24^^fW;; :J r 
b'^l'&l&.S 2ml (5 0 5: y^OA 1 {CtB 

20 tz 0 rnKDm-srum^^^x. 5ott2. 5^m-& 

U 3 000 gOxfi/y»Lt :(Oft|WCS 
f&&<D&jl&8s<— /WdJg^L, 4 0°C^r^^(C8B# 

[0 18 2] 16. 5kg^Dy^^!i-7-^^ 
ttfco ^^Pt^fftll (^^PtXlgXl^ 
PpD ^fc>3 5 2 4 kg^3^y-7-^ofCo VI =4 

80cm 3 /g; MF I (2 3 0/5) = 2 dg/ 

30 ft; mi<nm&T.miz&rtz>7$y-?-<DMM : 1 6 2 
°c ; ^2coa^x^(c^jts^u o^^^te^ta 

^:-5 4°C 0 l©^oy^a#jT-ttl 5%©*f 
[0 18 3] Hffigll 1 7 

^ratt**m«ce«^a9Tfc*. 12. sm 

gO^otyr ac-7tffiffiLfc a 1. 5 k g 

ptyigxiffl) ^fcH20kg^PPtfco 
fc 0 V I = 1 0 5 0 c m 3 /g ; MM. 1 5 9^0 
40 [0184] ggffiffU 1 8 

#PJ4^M^j2^ie^^iS l 9'efe^) 0 {&U 4. lmg 
O^^ntVr a c-7^Lfc 0 1. 3kg(D^y 

ir>l g x iB$ffl) Sfc9 3l7kgOPP-Cfcofc, 
VI=5 5 5 cmVg; BAl5 7t, 
[0 18 5] itRWA 
#JStt3llfe^JlJ-15*^ii , 9"e*>So ftU 12. 5m 
gOXtSffcr a c-^ji^yU (^ ^/U) 
^ (2-y^/u-l — rvfx/i/) v^yu^ - r>A^r{^^ 
50 Lfc 0 1. SSkg^'jT'PtV^fWc. 
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n-fe^<DStt«, (^^PiryigXiW %tc*) 1 

0 8 k gCOP PX&ofz 0 VI = 1 050 cmVg ; 
R£l 4 9U 

[0 18 6] ttljgffJB 
^MgliHtS^Jl ^l5«Oil!9r*fe6o <&U 12. 5m 
g(7)Itt r a c— 7*^1" (^AO 

* (i->fyr^) ^^^ffl L/c 0 o. 2 

PPt'fcofco V I = 7 4 cm 3 /g ; 1 4 1 
[0 18 7] H3fcffJ 1 9 
^IWttHJI6ffill^ieK^ilO-e*>5. Ill, 3. 3mg 
Wrac-24ML/: C 0. 7 8kg^!iyDf 

gXlTO ^t9 2 3 7 kg^)PPT$)of: 0 VI = 

1 7 0 0 cmVg; B^16 3t;, M. = 2 . IX 
10'g/^; MF I (2 3 0/2 1. 6) = ld 
g/#; M. /M n = 2. 1 0 

[0 18 8] ggjigjj 19a 

^m&&MM2\z.%d.m<Dm?)X'ibz> 0 (iu 1. o mg 

(Drac-2 4SrffifflLt 1. 2kg^y/DfcV 

xiWPB) at*J1 20 0 kg^PP"C*)ofc. VI = 
1 lOOcmVg ; 6 1°C 0 

[0189] mmm 2 0 

4 0°C"C£> , 9, 6. OmgOr a c-1 7^^fflLt 0 
1. 9 5 k g(D^]) -7X2 t'Ul/fr'&bfltio J?t2±>- 

<om&n. o^p-feyigxmw) ^yc«9 3 2 5 k 

gCOP PT'fcofco VI = 1 3 2 0 cm7g; K£ 
16 2t; M. = 1. 7 9 X 1.0 6 gA/K M. / 

M„ = 2 . 3 o 

[0190] ttmmc 

^ntyT'fe^-^tr a c — v 5 ^ 7 /US' 7 y^^f 

* 1 — < is^=-M *s/\s=i~& 

LfCo 0. 3 7 4 k gCO^U^n tfVV*S» bttfCo ^ 
*n-fcV<Dj£ttl*. U^otyigXlM) ^fc>9 
62. 3kgOPPt'fcofc 0 VI=3 9 8 cm J / 
g ; B*14 7t; M. = 4 5 0, OOOgA 
/V ; M./M„ = 2. 5 C 
[0191] HflSff!) 2 1 

*JH«:3MS«1 KlE®tf>i§9T-&5 0 {&U 5. 2mg 
Wrac-3 1»l/Co 1. 67kg(O^UyPt° 

g x 1B#W) S^532lkg^)P PT'feofCo V I = 
9 8 0 cm 3 /g; RA15 8°C e 
[0 19 2] HftfeffiJ 2 2 
^l(g(ill*«lt-IE«tC0ii0t?*>5 o (&U 1^3 0 
°C{CTtTV\ 3. 7mg(7)rac-33OTLt 0 
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0. 3 5 k g<D#V bttfco ^^nir>- 

cnm&te. U^PtyigXlffl) ^fcH4kg 
(DPPtfeot VI=4 4 0 cra 3 /g ; »j& 1 5 
3^ 

[0 19 3] HMffiJ 2 3 

1 6 dm 3 »*(D«:SlbfcRl6»S:^n tru^-e^^y 
•»^U lOdm^i^pei/y^ai^ 
H. 2frb<Dfrfc±f&m<0 1 . 1cm 5 (7. 5mg(D 
rac-3 4^St5) ^2 0 cm'(D h/Wxy^C 
10 jg»U Zti*3 0'K:\zXRl&»Wz.m7<\s1t. R/£« 
£5 O^tcJpf&L (l0t/5»., a^Srftai-t-Sr: 

/c 0 2. 4 5 kg©#y^Ptf^ftbtlfc, V I = 
8 7 5 cm 3 / g ; iftj&l 6 0t. 

nmm 2 4 

16 dm 3 fi«U:W»Iit77'r»'^ 
U 2 0tT'10dm 3 ^y^W (M8110 
20 0-1 2 0t, %&mt&V0&f&3xiStlX\<*Z>) 

Lfco 2/HKOxfi/y$:|AU JE*S:«ftL. 
LTZOtft^*4lB]*0 5Si-r i:tcj;oT, RlS»«)^ 

yOb/UxyM3 0cm 3 (4 5^^/V(DAll:|g 

^, li^TjSfeCiixif^t 7 0 0 g A/'V) frira 
xl*: 0 SiSS^te^JS^U/.c^^i 5»im:tofcot 

3 OTCKflPSRU 2 5 0 r pnKDjfjfiigt'xf 1/^ 
* h L/c 0 

30 [0194] rH^^tTbr. ^f^r^^y^tyo 

h/Uzc V^&2 0 cm 3 ^C3. 2g<Drac-12£ 

°c<maKi^p?fsu t'Ltaaicftaitaciicio 

[0 19 5] 2 0m 1 y?vs<y — /V^fli^li: 

40 ECTRftLfc. 0. 7kg©3jfy^nfi/y^1| bix 
fc 0 V I = 6 9 0 cm 3 / g. 

mmm 2 5 

ntKW 2 4 Kiegw^jiitc uyt^ofc. n«w 2 3^* 

1. 8mg^)rac-7MU 

9kgOjKyif l/^ft^to VI = 7 3 0 cm 3 
/g. 

HflfeflU 2 6 

a»prtB**»»-"C 1 0 0 c m J <D h/l^xy^C l 5 g 
50 (7) "F-MAO onSiO/' (llU'J^A 



( 

53 

i) zmM^it. - 2 o^tc^aiLfco ^frtmiv, 

"C> 155mg (0. 2 4 6 ^ y ^/U) O r a c - 5 £ 
7 5cm^h/^yWU *S«Sr30»|^ 

0 0 c m 3 <D b/U3cV"e3HI, *5 «fcl* 1 0 0 c m 3 GQ^^r 

13. 2 g b S 6 tfc«#ft^S»*i^ftf)tl 
fc. #Wfc:J:*ur. »«H .gafc9^a/t^©41 

'|±3. 2mg-C$>o/c 0 
[0196] 1^: I^l^LTIj:, 50cm 3 ^ 
>-v>>-©# (»^«SH 10 0-12 0°C, 3Sr«BHb-&* 

tic 2 . 0 8g^»HS:S»^ 
fc B fi-£*f4. 6 0ti:t^J3^i:»fTo 
fc e 1 1 0 0 g^!l 7"n t°I/>^f bnt e R*S 

tefrotZo 8H4= 1 6 5 k g^PP/ ^nir>-l g 
Xlffl) ;VI = 1100cmVg; M£ = 1 5 
3lC; M. = 1, 485, 000; M. /M n = 3 . 
2 ; MF I (2 3 0/5) =0. ldg/»; BD 
= 4 4 0 g/dm 3 . 
gjjg! 2 7 

5 0cm 3 (D^>i?^Wft (m&mm 100-120 
fcottjffil. 3 1g«:»iB^« 70°C^T 

«m»Lrf*3»*tt*«>6tt4*«fc 8 Stt=3 1 0 k 
gCOPP/ (^^Piryigx lAlHI) . V I = 8 9 2 
cmVg; iLS=15 0 t C; M. = 1 , 2 9 0, 0 
0 0; M. /M n = 3. 0; BD=410g/d 

a 

m . 

nmm 2 s 

0. 845g09rac — 5£r500 cm 3 <£> h/^=^>^P 
KL«WLT»&Jh,3*«S:9 0 g<D "F-MAO o n 

■ S-frfcwfc«#M4, Xttffil2 6I^E«o^lB*rl»9 5S 

[0197] : 50ml <7VOv?>-9# (»<&«6 

1110 0-1 2 0°C, *«K{t**d^fc*£JxTV*5) 
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{CTHmtfOS^m^ir^l-fTofco 2 8 5 0 gCD^y 
^otfU'^»*3as»feix*:. RitSI-fct>"Cf4. 

SkgtOPP/ U^ntyi gxiem) ; vi = 
63 8 cmVg;ifi=150t; MF I (2 3 0 
/5) =0. 5dg/»; BD = 410g/dm 3 . 
HSfeffJ 2 9 

10 xyt?ftait5wti:J:ot, i00/im^lo« 
W+SISTLIC^y^ofcrw^©* (AKZO) 

aft%*&OS»-C8G#- U UT*JE^r ftflfe Lfd 0 

40cm 3 4 ] l:51. lmgOr a c — 5£ri§fc?L, 1 

5»ra»«rsr i:iaoT^i^^fc. 16. 

■5g©PP»*Sr*AU a«HDa*0#* fc 

20 |W^*feSfeLfc4 6 g<OJSK*fe»*3&s»e>*tfc. l 
o goa&ttiE&^fr* o-^ y-^<>Ku— 
^FflSttftfrT^-c^^u^fc 3 o^w^a^s^o 

lCT-^«fcJ#U SJES**SrO < tlc*aL*35SP>5S« 
[0198] fi-& : ' 50cm 3 flVO-S^B^ 

ttHi o o-i 2 o°c, 3f#^b-&»^»*$*t"cv^ 

5) 6g«fiI^i^I$tt 0 a 

30 £-14. 7 0 0 CiCT^jl^!l3COm^^(^«^tTofc 0 2 5 

og^yypt^>»*i J #bnfc, kjcsk^t 
t4. ftm^mwm^Mvxtfmmtmibbti-r. &ti¥- 

JftttSttl, 0 0 ffit=5 9kgOP 

P/ (^^PtyigXlffi) ; VI = 7 3 4 cm 
3 /g ; <|£,&= 1 5 2 0 C; BD=3 9 0 g/dm 3 . 
gllfcffj 3 0 

a^tfeW^fctf)* 5 0cm 3 On-f^^l:, 

2 9frt><oi g ^a«F*^«a-&««*»»**^o a 

<£I4, 7 0 , C(CTllJfifl»J3 0#-&i:l^«t-fi L ofeo 6 0 

(4, rt»^a*«^»i-T»t^ft#*a s »«>bix, £fc 

Wi^li2 0 0 0 Mm^±r^o/c 0 itt=5 4 0 k 

gOPP/ (^ntyigxmri) ; vi=i4 

00cm 3 /g; »jft=15 7. 7 °C ; BD=28 
0 g/dm\ 



( 29 ) #f?l¥6- 1 0 0 5 7 9 

(72)^^# # r fi'9—**'<i'iy9 

hV !X jg»*fl3Hx 6237 y — 7*/\"< 

h7-t 63 

hV ya«*ftH7* 6246 ^7 V* t 

10 

hV t/ii^filBT^ 6233 $vb*^>f 

A , /W^77 K 5 



